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(54) [Title Of The Invention] Adhesive And Adhesion Method 
(57) [Abstract] 

[Problem] To offer an adhesive and adhesion method suitable for 
adhesion of sets of metathesis crosslinked polymer formed members 
having superior chemical resistance. 

[Means Of Resolving The Problem] An adhesive containing (a) a 
mixture of a raw material compound capable of metathesis 
polymerization with a metathesis polymerization catalyst, and/or (b) 
a liquid or semisolid obtained by mixing a raw material compound 
capable of metathesis polymerization with a metathesis 
polymerization catalyst. A ruthenium carbene is suitable as the 
metathesis polymerization catalyst, and is utilized in adhesion of sets 
of 2 or more metathesis polymerization crosslinked members. 



(A) 



1 a 



7" 



2 




7 



1 b 



CB) 




■f 



1a 



lb 



2296 



4 



[Scope Of Patent Claim] 

[Claim Paragraph 1] An adhesive containing (a) a mixture of a raw 
material compound capable of metathesis polymerization with a 
metathesis polymerization catalyst, and /or (b) a liquid or semisolid 
obtained by mixing a raw material compound capable of metathesis 
polymerization with a metathesis polymerization catalyst. 
[Claim Paragraph 2] Adhesive of Claim Paragraph 1 where the 
metathesis polymerization catalyst is a compound shown by the 
following formulas (A) and (B). 
[Chemical 1] 



XL Q 

\ f / 

M=C (A) 
/ \ \ 
X x U Q x 



[Chemical 2] 



XL Q 

\ I / 

M=C=C (B) 

/ \ \ 
Xx U Qi 



[where in (A) and (B), M indicates ruthenium or osmium, Q and Qi 
show respectively independent hydrogen atoms, alkyl groups of 1 to 
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20 carbon numbers, alkenyl groups of 2 to 20 carbon numbers, 
arginyl groups of 2 to 20 carbon numbers, aryl groups, carboxylate 
groups of 1 to 20 carbon numbers, alkoxy groups of 1 to 20 carbon 
numbers, alkenyloxy groups of 2 to 20 carbon numbers, aryloxy 
groups of 2 to 20 carbon numbers, alkyloxy groups of 1 to 20 carbon 
numbers and alkylsulfonyl groups of 1 to 20 carbon numbers (here, 
the hydrogen atoms attached to the carbon atoms may be 
substituted by alkyl groups of 1 to 5 carbon numbers, halogens or 
alkoxy groups or phenyl groups of 1 to 5 carbon numbers, and the 
said phenyl groups may be substituted by halogens, alkyl groups of 
1 to 5 carbon numbers or alkoxy groups of 1 to 5 carbon numbers), 
X and Xi show respectively independent anionic ligands, and L and 
Li show respectively independent neutral electron donors.] 
[Claim Paragraph 3] Method of adhering metathesis crosslinked 
polymerization formed members that are adhered using the 
adhesives of Claim Paragraphs 1 and 2 for sets of 2 or more 
metathesis crosslinked polymerization formed members. 
[Claim Paragraph 4] Method of adhesion in Claim Paragraph 3 
where adhesion is carried out with heating. 
[Claim Paragraph 5] Method of adhesion in Claim Paragraph 4 
where the heating is done by passing electric current through 
conductive exothermic members. 
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[Detailed Explanation Of The Invention] 
[0001] 

[Industrial Field To Which The Invention Belongs] The present 
invention relates to an adhesive suitable for adhering metathesis 
crosslinked polymerization formed members, particularly sets of 
norbornene type cycloolefinic crosslinked polymerization members, 
and to a method of adhesion that uses them. 
[0002] 

[Prior Technology] Crosslinked polymerization formed members 
obtained by metathesis polymerization of such as dicyclopentadiene 
are superior in mechanical properties and chemical resistance and are 
used in such as purification tanks. It is anticipated that in the future 
they will also be applied to other high cost products. Methods of 
obtaining crosslinked polymerization formed members by block 
polymerization of norbornene type cycloolefins such as 
dicyclopentadiene by using metathesis catalyst systems are shown 
for example in Japanese Patent Disclosure (Kokai) 58-127728 and 
Japanese Patent Disclosure (Kokai) 58-129013, where a solution 
comprising a mixture of a metathesis catalyst system catalyst 
component and monomer (primary solution) and a solution 
comprising a mixture of a metathesis catalyst system activator and 
monomer (secondary solution) are made by reaction injection 
forming (RIM). With this method, when the primary solution and 
secondary solution are mixed, there is an abrupt exothermic reaction 
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after a short induction time, and the crosslinked polymerization 
formed member is thus obtained. 

[0003] Differing from the above 2-component mixture type of 
metathesis polymerization catalyst is a known method (US Patent 
5312940) that obtains crosslinked polymerization formed members by 
block polymerization of norbornene type cycloolefins with a stable 
metathesis polymerization catalyst such as an Ru carbene catalyst. 
When making crosslinked polymerization formed members from 
cycloolefins by using such metathesis polymerization catalysts, the 
metathesis polymerization catalyst (ordinarily solid) is added to the 
cycloolefm (raw material monomer) and mixed and reacted, or after 
dissolving the metathesis polymerization catalyst in an organic 
solvent, the cycloolefm (raw material monomer) and the catalyst 
solution are mixed and reacted. 

[0004] In order to process the crosslinked polymerization formed 
members thus obtained and make them into complex products, it is 
necessary to have an adhesive that adheres them together, as well 
as a method of adhesion. Prior adhesives and methods of adhesion 
are such as the method of adhering using epoxy adhesives after 
treating the adhesion surfaces of the metathesis crosslinked 
polymerization formed members with pretreatment liquid (Japanese 
Patent Disclosure (Kokai) Hei 2-6524), and the method of adhering 
using a specified unsaturated polyester adhesive (Japanese Patent 
Disclosure (Kokai) Hei 7-188636). 
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[0005] 

[Problems To Be Resolved By The Invention] However, the 
adhesives in the above described methods have chemical resistance 
that is inferior to that of the metathesis crosslinked polymerization 
formed members. Because of this, there have been problems when 
chemical resistance was required in the adhered metathesis 
crosslinked polymerization formed members (the product). The 
present invention is one that was made with a view to these 
problems, and is one that offers an adhesive of superior chemical 
resistance that is suitable for adhering sets of metathesis crosslinked 
polymerization formed members and a method for the adhesion. 
[0006] 

[Means For Resolving The Problems] In order to achieve these 
objects, the present inventors focused on using the same adhesive 
rather than using different kinds of adhesives for adhering sets of 
metathesis crosslinked polymerization formed members, and thus 
they perfected the present invention. That is, the present invention 
is one that relates to adhesives (1) and (2) below, and to the 
adhesion methods in (3) to (5) below. 

[0007] (1) An adhesive containing (a) a mixture of a raw material 
compound capable of metathesis polymerization with a metathesis 
polymerization catalyst, and /or (b) a liquid or semisolid obtained by 
mixing a raw material compound capable of metathesis 
polymerization with a metathesis polymerization catalyst. 
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[0008] (2) Adhesive of Claim Paragraph 1 where the metathesis 
polymerization catalyst is a compound shown by the following 

c i / w j ra\ 

lUllllLLLaS \t^.l OilU \i->/. 

[Chemical 3] 



XL Q 
\ I / 

M=C (A) 
/I \ 
X x Li Qx 

[0009] 

[Chemical 4] 

XL Q 

\ I / 

M=C=C (B) 

/ I \ 
Xi Li Qj 



[where in (A) and (B), M indicates ruthenium or osmium, Q and Qi 
show respectively independent hydrogen atoms, alkyl groups of 1 to 
20 carbon numbers, alkenyl groups of 2 to 20 carbon numbers, 
arginyl groups of 2 to 20 carbon numbers, aryl groups, carboxylate 
groups of 1 to 20 carbon numbers, alkoxy groups of 1 to 20 carbon 
numbers, alkenyloxy groups of 2 to 20 carbon numbers, aryloxy 
groups of 2 to 20 carbon numbers, alkyloxy groups of 1 to 20 carbon 
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numbers and alkylsulfonyl groups of 1 to 20 carbon numbers (here, 
the hydrogen atoms attached to the carbon atoms may be 
substituted by alkyl groups of 1 to 5 carbon numbers, halogens or 
alkoxy groups or phenyl groups of 1 to 5 carbon numbers, and the 
said phenyl groups may be substituted by halogens, alkyl groups of 
1 to 5 carbon numbers or alkoxy groups of 1 to 5 carbon numbers), 
X and Xi show respectively independent anionic ligands, and L and 
Li show respectively independent neutral electron donors.] 
[0010] (3) Method of adhering metathesis crosslinked 
polymerization formed members that are adhered using the 
adhesives of (1) and (2) above for sets of 2 or more metathesis 
crosslinked polymerization formed members. 

(4) Method of adhesion in (3) above where adhesion is carried out 
with heating. 

(5) Method of adhesion in (4) above where the heating is done by 
passing electric current through conductive exothermic members. 
[0011] Further, regarding the independent anionic ligands (X and 
Xi), this is a group having a negative charge except with a core metal 
configuration. Examples of these groups are hydrogen, halogens, 
CF3CO2, CH3CO2, CFH2CO2, (CH 3 )3CO, (CF 3 )3(CH 3 )CO, 
(CF3)(CH 3 )2CO, alkyl groups of 1 to 5 carbon numbers, alkoxy 
groups of 1 to 5 carbon numbers, phenyl groups, phenoxy groups, 
tosyl groups, mecyl groups and trifluoromethane sulfonate groups, 
with halogens (especially chlorine) being preferred. 
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[0012] In regard to the neutral electron donors (L and Li), this is a 
group having a negative charge except with a core metal 
configuration. Examples of these groups are phosphine electron 
donors as shown by PR 2 R3R 4 (where R 2 is a secondary alkyl group 
or cycloalkyl group, and R 3 and R 4 are respectively independent aryl 
groups, primary or secondary alkyl groups of 1 to 10 carbon 
numbers or cycloalkyl groups), pyridine and p-fluoropyridine, with 
-P(cydohexyl)3, -P(cyclopentyl)3 and -P(isopropyl)3 being particularly 
preferred. 
[0013] 

[Mode Of Working The Invention] As the metathesis polymerizable 
raw material compound used in the adhesive of the present 
invention, norbornene type chloroolefins are representative. Those 
that can be used are substituted or unsubstituted norbornene, 
dicyclic norbornenes such as dihydrodicyclopentadiene, methyl 
norbornene, dimethyl norbornene, ethyl norbornene, ethylidene 
norbornene and butyl norbornene, tricyclic norbornenes such as 
dihydrodicyclopentadiene (a cyclopentadiene dimer), 
dihydrodicyclopentadiene, methyl dicyclopentadiene and 
dimethyldicyclopentadiene, tetracyclic norbornenes such as 
tetracyclododecene, methyl tetracyclododecene and dimethyl 
cyclotetradodecene, pentacyclic or higher norbornenes such as 
tricyclopentadiene (a cyclopentadiene trimer) and 
tetracyclopentadiene (a cyclopentadiene tetramer), cyclobutene, 
cyclopentene, cyclooctene, cyclooctadiene, cyclododecene, 
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cyclododecatriene, tetrahydroindene and methyl tetrahydroindene. 
Compounds having 2 or more norbornene groups can also be used, 
for example norbornadiene, tetracyciododecadiene and symmetric 
tricyclopentadiene can be used as multifunctional crosslinking agents. 
Further, it is also possible to use norbornene derivatives such as 
HAIMITSUKU acid and anhydrous HAIMITSUKU acid. Besides 
norbornene type cycloolefins, it is also possible to use cycloolefins 
such as cyclooctene, cyclocutadiene and cyclododecatriene. 
[0014] Preferred among these from standpoints such as high 
elasticity and economy are cycloolefin compounds such as 
dicyclopentadiene, methyltetracyclododecene, ethydene 
norbornene, tridicyclopentadiene and tetracyclopentadiene used 
singly or in mixtures. As may be required, it is also possible to obtain 
the desired modulus of elasticity by combining them with monocyclic 
cycloolefin compounds such as cyclooctene, cyclooctadiene and 
cyclododecatriene. 

[0015] The metathesis polymerization catalysts used will be the 
compounds shown in the above formulas (A) and (B) (ruthenium (or 
osmium) carbene catalysts). The pure forms of these compounds will 
ordinarily be solids (powders). 

[0016] These metathesis polymerization catalysts differ from the 2 
solution metathesis polymerization catalyst systems having 
combinations of metal catalyst components and alkyl aluminum 
activating agents, and are capable of ring opening polymerization of 
cycloolefin compounds by metathesis reaction without easily losing 
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catalyst activity from oxygen or moisture in the air. Also, these 
metathesis catalysts can be used singly or in combinations of two or 
more types. The amounts used, from the standpoints of economy 
and hardening rates, are ordinarily from 0.001 to 20 parts by weight 
per 100 parts by weight of the metathesis polymerizationable raw 
material compound, with 0.01 to 5 parts by weight being preferred. 
[0017] In manufacturing the adhesive of the present invention, while 
the said metathesis polymerizationable raw material compound and 
the metathesis polymerization catalyst are indispensable, it is possible 
to add as needed such as reforming agents, polymerization speed 
regulators, colorants and light stabilizers. 

[0018] Examples of reforming agents are thermoplastic resins and 
petroleum resins such as elastomers, natural rubbers, butadiene 
rubbers, styrene-butadiene copolymers (SBR), styrene-butadiene- 
styrene block copolymers (BSB), styrene-maleic acid copolymers, 
ethylene- vinyl acetate copolymers, polymethyl methacrylate, 
polyvinyl acetate and polystyrene. These thermoplastic resins may 
be esterified, and polar groups may be grafted. It is also possible to 
reform by copolymerizing urethanes, polyesters and silicone 
prepolymers or by dispersion. The copolymer prepolymers are for 
example compounds obtained by reacting epoxy and norbornene 
monocarboxyRIKKUASHIDDO, compounds obtained by reacting 
isocyanate compounds with norbornene-ole and HAIMITSUKU acid 
reformed polyester. Polymers reformed by dispersion include 
derivatives of epoxy resin and epoxy acrylate, derivatives of such as 
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urethane resin and urethane acrylate and thermosetting resins such 
as saturated polyester resins, unsaturated polyester resins, phenol 
resins, poiyamide resins, poiyimide resins, poiyamideimide resins and 
polyether resins. 

[0019] The petroleum resins are made using C5 or C9 distillates 
refined at ethylene plants as raw materials. Examples are 
'TAINTON" (trade name) and thermoplastic polynorbornene 
"NORUNREKKUSU" (trade name) made by Nippon Zeon (Japanese 
Geon Co., Ltd.). These petroleum resins are preferred to have 
numerical average molecular weights of 2000 or more, and those 
having functional groups such as hydroxyl groups and ester groups 
in the resin framework are also preferred. 
[0020] The amounts of these reforming agents when they are 
added, in order to display reforming effect, should preferably be 0.2 
to 95 parts by weight per 100 parts by weight of the metathesis 
polymerizable raw material compound, and more preferably 0.5 to 60 
parts by weight. 

[0021] The polymerization speed regulators include chain transfer 
causers such as methylstyrene dimers and phosphate polymerization 
reaction inhibitors such as triisopropylphosphine, triphenylphosphine 
and tricyclohexylphosphine, and these can be used preferably at 
0.005 to 20 parts by weight per 100 parts by weight of the 
metathesis polymerizable raw material compound. The purpose of 
using a polymerization speed regulator is to control pot life (storage 
stability) and polymerization and crosslink reaction time. In the case 
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of the above polymerization reaction inhibitor, the greater the 
amount of use the longer the pot live and polymerization and 
crosslink reaction time. 

[0022] The colorants include inorganic coloring materials such as 
titanium dioxide, cobalt blue and cadmium yellow, and organic 
coloring materials such as carbon black, aniline black, p-naphthol, 
phthalocyanine, quinacridone, azos, quinaphtharone and 
indanSURENBURU, blended to reach the color tone required. 
These may be used in combinations of two or more. Ordinarily the 
amounts when adding these colorants will preferably be 0.1 to 50 
parts by weight per 100 parts by weight of the metathesis 
polymerizationable raw material compound. 

[0023] The stabilizers include such as ultraviolet ray absorbents, light 
stabilizers and oxidation inhibitors. Ultraviolet ray absorbents 
include benzophenone type ultraviolet ray absorbents such as 2,4- 
dihidroxybenzophenone, 2-hydroxy-4-methoxybenzophenone and 
2,2-dihydroxy-4,4'-dimethoxybenzophenone, benzotriazole 
ultraviolet ray absorbents such as 2-(2'-hydroxy-5- 
methylphenyl)benzotriazole, 2-(2'-hydroxy-3',5'-di-t- 
butylphenyl)benzotriazole and 2-(2'-hydroxy-3',5'-di-t- 
amylphenyl)benzotriazole and cyanoacrylate ultraviolet ray 
absorbents such as 2-ethylhexyl-2-cyano-3,3'-diphenyl acrylate. 
These may be used singly or in combinations of 2 types or more. 
When these ultraviolet ray absorbents are added, although their 
amounts can be appropriately determined depending on the use 
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environment of the adhesive and on what is required, the preferred 
amounts are 0.05 to 20 parts by weight per 100 parts by weight of 
the metathesis polymerizationable raw material compound. 
[0024] The light stabilizers include hindered amine light stabilizers 
such as bis(2,2 / 6,6-tetramethyl-4-piperizyl)sebacate, bis(l,2,2,6,6- 
pentamethyl-4-piperidinyl)sebacate and methyl succinate-l-(2- 
hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethyl piperidine 
polycondensate. When these light stabilizers are added, their 
amounts are preferably 0.05 to 20 parts by weight per 100 parts by 
weight of the metathesis polymerizationable raw material compound. 
[0025] The oxidation inhibitors include quinones such as 
parabenzoquinone, toluquinones and naphthoquinones, 
hydroquinones such as hydroquinone, para-t-butylcatechol and 2,5- 
di-t-butylhydroquinone, phenols such as di-t-butyl-paracresol- 
hydroxyquinone monomethyl ether and pyrogallol, copper salts such 
as copper naphthenate and copper octenate, quaternary ammonium 
salts such as trimethylbenzyl ammonium chloride, trimethylbenzyl 
ammonium maleate and phenyltrimethyl ammonium chloride, oximes 
such as quinone dioxime and methylethylketooxime, and amine 
hydrochlorides such as triethylamine hydrochloride and 
dibutylamine hydrochloride. When these oxidation inhibitors are 
added, their amounts are preferably 10 to 10,000 ppm in respect to 
the metathesis polymerizationable raw material compound. 
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[0026] In addition it is possible to use such as flame retardants, 
antifoaming agents, wetting agents and dispersants to the extent 
that they do not harm the adhesive strength of the adhesive. 
[0027] The adhesive of the present invention can be made either by 
mixing by addition of the metathesis polymerization catalyst (usually 
a solid) to the metathesis polymerizationable raw material compound 
(usually a liquid), or can be made simply by mixing the a catalyst 
solution with the metathesis polymerization catalyst dissolved in a 
suitable organic solvent with the metathesis polymerizationable raw 
material compound. Temperature at time of mixing will ordinarily be 
0 to 80°C, and preferably from room temperature to 50°C. As may 
be required at this time, it is possible to add additives such as the 
aforesaid reformers, polymerization speed regulators, colorants and 
light stabilizers. 

[0028] When mixtures obtained in this manner are let stand, the 
polymerization reaction will proceed more or less with variations 
depending on temperature and types of additives as well as amounts 
used. Even when the mixture is a low viscosity liquid (a few 
centipoises) at the start, over passage of time it turns into a high 
viscosity liquid (several ten thousand centipoises) or into a semisolid. 
Either the initial liquid mixture or the high viscosity liquid or the 
semisolid will be reacted and will be suitable as an adhesive. 
Looking at it in terms of passage of time (that is, when let stand at 
room temperature), it will be from just after mixing until about 2 
hours. When let stand for more than this time, polymerization will 
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advance too far and its function as an adhesive will decrease. The 
time until used as an adhesive will be appropriately selected 
depending on such as the purpose of the adhesion work and how 
quickly it is done. The adhesive will have high reactivity during its 
liquid state and the polymerization crosslink reaction will proceed 
under heating, it will pass through a semiliquid state and become 
hardened with completion of the metathesis polymerization, 
[0029] When the adhesive of the present invention is a semisolid 
with no fluidity (however, with the reactivity required for adhesion 
still remaining), it is possible to form the semisolid adhesive easily into 
a specified shape. That is, the semisolid adhesive can be formed into 
a suitable shape, for example such as plate shape, wire shape or 
cylindrical shape corresponding to the shapes of the metathesis 
crosslink polymerization formed members that are the adhered 
members, and can then be placed between 2 or more adhered 
members and adhered under heating. It is preferred to use the 
semisolid adhesive up to a hardness of 70 (measured on a rubber 
hardness meter). Further, the semisolid state is considered as being 
a state where the metathesis reaction is in the process of but not yet 
completed (semihard state). 

[0030] It is also possible to make changes easily in the state from 
liquid adhesive to semisolid adhesive. For example, there are 
methods such as heating at temperatures on the order of 60°C and 
storing it below the freezing point when there is no more fluidity. 
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[0031] Sets of 2 or more metathesis crosslinked polymerization 
formed members can be easily adhered using the adhesive of the 
present invention. Liquid or semisolid adhesive is painted or stuck 
onto the adhered parts of the metathesis crosslinked polymerization 
formed members. Painting of liquid adhesive can be done by such as 
spray, roller painting, hair brush, extrusion from a gun or jet painting 
with an applicator. Also, sticking on the semisolid adhesive can be 
done as a hand operation or a mechanical operation. The amounts 
of liquid or semisolid adhesive can be suitably determined based on 
the breaking strength of the adhesive and the shape of the adhesion 
surface. 

[0032] In order impart sufficient chemical resistance and adhesive 
strength to the adhered product, it is preferred that the degree of 
hardening of the adhesive after adhesion be 94% or more. The 
degree of hardening is shown by 100% - (weight reduction rate at 
400°C). It is preferred to use a heating operation to make the 
degree of hardening of the adhesive 94% or more. The heating 
operation is heating from outside, and can be 1 -stage, 2-stage or 
multistage heating. With 1 -stage heating the temperature is 
preferably 40 to 200°C. With 2-stage heating the first stage 
temperature will preferably be 40 to 80°C (although polymerization 
time can be suitably determined by the amount of catalyst and the 
polymerization temperature, ordinarily it will be from 1 minute to 50 
hours), and the second stage temperature will preferably be 100 to 
180°C (although polymerization time can be suitably determined by 
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the amount of catalyst and the polymerization temperature, 
ordinarily it will be from 1 minute to 50 hours). With multistage 
heating, the heating temperature will gradually increase with the said 
2-stage heating temperature ranges as a base. 
[0033] The method of heating to harden the said liquid or semisolid 
adhesive can be such as the method of inserting in a furnace, the 
method of blowing warm air, the method of adhering to a 
conductive exothermic member and then heating by passage of 
current, the method of emplacing a conductive exothermic member 
inside a semisolid adhesive and then heating by passage of current 
and the method of placing conductive exothermic members between 
semisolid adhesives and then heating by passage of current. Among 
these heating methods, the methods using conductive exothermic 
members are preferred as simplifying the work. 
[0034] The conductive exothermic members can be various metals 
such as silver, copper, aluminum, iron and chromium or conductors 
such as carbon. Their shapes can be various including such as wire 
shaped, plate shaped, cylinder shaped or powder. The amount of 
conductive exothermic member emplaced inside the adhesive can be 
suitably selected as an amount suitable for hardening the adhesive, 
considering factors such as the adhesion surface, thickness and 
shape of the adhesive. 
[0035] 

[Examples] Next, the invention will be specifically explained by 
examples. The manufacture of the metathesis crosslinked 
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polymerization formed members that were the adhered plates used 
in the tests was as follows. After heating market 99 wt% pure 
dicyclopentadiene (hereafter DCPD) at about 40°C, 0.i3 part by 
weight of triphenylphosphine (hereafter TPP) was added and 
dissolved in 100 parts by weight of DCPD, 0.1 part by weight of the 
Ru carbene catalyst of Formula (C) was dissolved therein, it was 
poured in a form, the form was inserted in a high pressure tank and 
2-stage heating was done at 40°C for 3 hours and at 125°C for 1 
hour, to obtain plates 25 mm wide, 125 mm long and 5 mm thick. 
[0036] 

[Chemical 5] 



CI L" Ph 
\ I / 

Ru = C (C) 
• / I \ 
CI L* H 



(L' is tricyclohexylphosphine, Ph is a phenyl group.) 
[0037] Example 1 

100 parts by weight of DCPD, 13 parts by weight of TPP and 0.1 
part by weight of the Ru carbene catalyst of Formula C were mixed 
for 10 minutes at 35°C to obtain a liquid adhesive. This liquid 
adhesive was added dropwise on the adhesion surfaces of the plates 
being adhered (2 plates) as illustrated in Fig. 1, they were stuck 
together, fastened by placing a market eyeball clip around the plates, 
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placed in this state in an isothermic tank, and after 2-stage heating at 
40°C for 3 hours and at 125°C for 1 hour, cooling was done at room 
temperature. As a result of tensile shear tests on adhered test pieces 
(based on JIS-K6850), the tensile shear strength was about 68 
kgf /square cm, showing high adhesion strength. 
[0038] Example 2 

The liquid adhesive obtained in Example 1 was poured into a metal 
form 1 mm thick, 100 mm wide and 50 mm high, and when let stand 
3 hours in an isothermic tank at 40°C, and a semisolid adhesive with 
no fluidity was obtained. Its hardness was 11 on the rubber 
hardness scale, and it could easily be formed into required shapes. 
It was cut out into shapes 25 mm wide, 25 mm high and 1 mm thick 
which were taken as the adhesive, and 2 adhering plates were 
adhered by the same method as in Example 1. The tensile shear 
strength of adhesion test pieces was about 65 kfg/ square cm, 
showing high adhesive strength. 
[0039] Example3 

Nichrome wire 0.8 mm in diameter with a resistance of 2.16 Q/m 
was emplaced inside a metal form 1 mm deep, 100 mm wide and 50 
mm high, and a semisolid adhesive with Nichrome wire inside was 
prepared in the same manner as in Example 2. Then the semisolid 
adhesive with Nichrome wire inside was cut into 24 mm wide, 25 mm 
high and 1 mm thick pieces (see Fig. 2), and 2 adhering members 
were adhered in the same manner as in Example 2. The tensile shear 
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strength of adhesion test pieces was about 65 kgf/ square cm, 

showing a high adhesion strength. 

[0040] 

[Effect Of The Invention] The adhesives of Claim Paragraphs 1 and 
2 are capable of adhering sets of metathesis crosslinked 
polymerization formed members easily and with good workability, 
and have superior chemical resistance. By following the adhesion 
methods of Claim Paragraphs 3 to 5, it is possible to adhere sets of 
metathesis crosslinked polymerization formed members easily and 
with good workability, the adhered products have high adhesion 
strength, and chemical resistance is superior. Also, the adhesion 
work is easily managed when done outdoors. 
[Brief Explanation Of The Drawings] 

[Fig. 1} Drawings in which 2 metathesis crosslinked polymerization 
formed members (flat plates) are adhered with an adhesive of the 
present invention. (A) is a section view and (B) is a plan view. 
[Fig. 2] Drawings of a semisolid adhesive in which a conductive 
member (Nichrome wire) is inserted. (A) is a plan view and (B) is a 
side view. 

[Explanation Of The Codes] 

la, lb Adhered plates 

2 Adhesive (liquid and semiliquid) 

3 Semiliquid adhesive 

4 Conductive member (Nichrome wire) 
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